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I, Blaine Childress, declare as follows: 

1 . That I received my Bachelor of Science Degree in Textile Chemistry at Auburn 
University in 1974; and received my Master of Science Degree in Textile Chemistry in 
1978; 
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2. That from 1978 through April 1, 1998 I was employed by the Cryovac Division 
of W.R Grace & Co -Conn, in Duncan, South Carolina as Research Associate; that from 
April 1, 1998 to the present I have been employed by Cryovac, Inc. My career at Cryovac 
has included laboratory management including supervision of microscopy, thermal 
analysis, and spectroscopy. Since 1991 my focus has been in product development in the 
polymer science group of Research Development, and Engineering. 

3. Exxon personnel visited the offices of the Cryovac Division of W.R. Grace & 
Co., to promote their new line of metallocene-catalyzed linear ethylene/alpha-olefin 
copolymers, which was a new homogeneous ethylene/alpha-olefin copolymer. These 
metallocene-catalyzed linear ethylene/alpha olefin resins supplied by Exxon have the same 
polymer architecture as the linear homogeneous ethylene/alpha olefin resins disclosed in 
U.S. Patent No. 3,645,992, to Elston ("ELSTON"). 1 Exxon indicated these copolymers 
would be useful in preparing films. Exxon personnel stated that they had prepared blown 
films from their new metallocene-catalyzed linear homogeneous resins, and found these 
linear homogeneous resins to operate in a manner similar to linear low density 
polyethylene ("LLDPE"), but with clarity and strength improvements linked to single-site 
catalysis. The phrase "homogeneous resin" is synonymous with a resin produced with 
single site catalyst. 

4. Thereafter, I began to examine the Exxon metallocene-catalyzed linear 
homogeneous ethylene/alpha-olefin copolymer resins for use in preparing heat shrinkable 
films in an effort to determine whether advantages seen by Exxon in evaluations in blown 
films could be could be seen in heat shrinkable films. I substituted the Exxon linear 
homogeneous resins for EVA resins, as well as for heterogeneous LLDPE, in a 
commercial film formulation using a commercial process. During my initial attempts to use 
the Exxon resin I quickly realized that the linear resin from Exxon did not operate like 
LLDPE when attempting to produce heat shrinkable films. For example, a 0.922 g/cc 
ethylene/hexene linear homogeneous resin from Exxon produced high extruder head 

1 See USPN 5,408,004, more particularly Column 3 lines 43-56. 
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pressure and low melt strength for all film structures attempted. Attempts to alleviate the 
high head pressure by raising the extruder temperature further weakened the polymer melt 
strength, and no quality heat-shrinkable film could be produced. Furthermore, slowing the 
process rate provided no relief to the problem. Much of the film did not survive the 
downward tape casting step, and that which did survive resulted in hazy, streaked film. I 
was surprised at this result due to the advertised excellent optical quality found by Exxon 
when making blown films and the statements made by Exxon personnel that these Exxon 
linear homogeneous resins behaved similarly to LLDPE when examined by their staff. 

5. I discussed the extrusion performance of the Exxon resins with Mr. Gautam 
Shah, a Cryovac research and development colleague who had also investigated the 
performance of the Exxon linear homogeneous resins. Mr. Shah informed me that he too 
had experienced problems when attempting to extrude the homogeneous resins supplied 
by Exxon in structures wherein the Exxon resins were designed to serve as major 
components in a film. Moreover, Mr. Shah stated that the problems persisted even when 
the Exxon linear homogeneous resin was used in making an upward-blown film, (i.e., in a 
process quite different from the process used to make a heat-shrinkable film). Therefore, it 
was felt by both Mr. Shah and me that linear homogeneous resins such as discussed in 
ELSTON or supplied by Exxon were unsatisfactory for making heat shrinkable films. At 
this point it seemed clear to me that metallocene-catalyzed resins were not going to meet 
the initial expectations set by Exxon, and were unsuitable as replacements for LLDPE in 
preparing commercial heat shrinkable films. 

6. Nevertheless, I continued to explore the potential of the new homogeneous 
resins. I attempted to prepare 2-ply films for use in our heat shrinkable patched bag at 
one of the U.S. Cryovac factories. Although I continued to experience the undesirable 
high extruder head pressure, I produced good quality 2-ply film wherein the linear 
metallocene-catalyzed Exxon resin replaced the ethylene/vinyl acetate (EVA) copolymer 
within the second layer of a commercial heat shrinkable patch film formulation otherwise 
in accordance with U.S. Patent No. 4,770,731, to Ferguson ("FERGUSON"). The second 
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layer of the commercial heat shrinkable patch film made up only 1 5% of the total film 
thickness. [See Exhibit F ] Next, I produced good quality film by further replacing th^ 
EVA component of the blended first layer of the film. This first layer makes up 85% of the 
film thickness and is formulated with a blend of 10% EVA, 87% LLDPE and 3% LDPE. 
Thus, a film could be produced having both EVAs replaced by the Exxon metallocene 
catalyzed linear homogeneous resin comprising about 23.5% the film structure. [ See 
Exhibit G.] 

T^^However, when attempts were made to use the linear homogeneous resin to 
replace the LLDPE component of the commercial heat shrinkable patch in accordance 
with FERGUSON, no film could be produced. A blend of 10% EVA, 3% antiblock, and 
87% of the Exxon linear homogeneous resin in the first layer of the film, did not provide 
sufficient melt strength to produce the heat shrinkable patch film. The melt strength was 
unsatisfactory despite slowing the process significantly and lowering the extrusion 
temperature. [See Exhibit H ] Attempts to salvage the factory experiment by increasing 
the EVA content of the thicker first layer of the heat shrinkable patch film beyond the level 
of that of the film of FERGUSON also met with unsatisfactory operability. [See Exhibit J] 
Thus, while heat shrinkable films comprising linear homogeneous resins could be produced 
as modifications to the film formulations taught by FERGUSON, those modifications were 
limited to designs in which the loading of linear homogeneous ethylene/alpha olefin resin 
within the film construction did not exceed about 85%. Again, it seemed clear that 
Exxon's statements regarding their experience in blown films with their new linear 
homogeneous resins could not be generally applied to the commercial manufacture of heat 
shrinkable films such as for patch, especially with regard to replacing LLDPE. Indeed, 
testing with other linear homogeneous resins, wherein the linear homogeneous resin 
replaced all of the LLDPE as well as all of the EVA in the first layer of the heat-shrinkable 
patch film, resulted in complete failure. [See Exhibit K ] More particularly, when the 
resins forming both the first and second layers of the heat shrinkable patch film disclosed 
in FERGUSON were replaced almost entirely with linear homogeneous resins from 
Exxon, no film could be produced. [See Exhibit L.] Thus, one of ordinary skill in the art 
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would have to conduct undue experimentation to determine whether linear homogeneous 
resins such as those from Exxon could be used as replacements for the resins of the heat 
shrinkable patch films, i.e., as a substitute for the LLDPE in the heat shrinkable patch of 
FERGUSON. [Again, see Exhibit H, which demonstrates that Exxon linear homogeneous 
resins are not a suitable "drop-in" for 87% LLDPE when attempting to produce the heat 
shrinkable patch film formulation of FERGUSON ] 

8. After many unsuccessful attempts at using Exxon linear homogeneous resin to 
produce heat shrinkable films on commercial equipment, I discovered that adding another 
selected resin, such as high density polyethylene, to a linear homogeneous resin, for 
instance in an amount of about 1 5%, could be used to reinforce the melt strength of the 
deficient linear homogeneous resin, and could allow me to produce heat shrinkable films 
using linear homogeneous resin. Similarly, I discovered that I could blend 30% low 
density polyethylene with 70% Exxon linear homogeneous resin to successfully produce 
heat shrinkable film on commercial equipment. At levels of about 85% of linear 
homogeneous resin, a reinforcing polymer is required to provide adequate melt strength to 
the film using the commercial process for making heat shrinkable films, especially those 
for use as a heat shrinkable patch. In addition to blending with reinforcing materials 
(materials such as HDPE, LLDPE, LDPE, EVA, etc.), I discovered yet additional ways to 
repair the deficiencies of linear homogeneous resins, such as the Exxon metallocene 
catalyzed resin. For example, I could add additional layers to a heat shrinkable patch film 
construction, and thereby place the melt strength donating material within separate layers 
to support the film melt curtain during the commercial downward casting step. With such 
a reinforcing strategy, I was able to make heat shrinkable films comprising linear 
homogeneous resin in amounts up to about as high as 85%, based on total film weight, 
using the commercial manufacturing method as otherwise disclosed in FERGUSON. Of 
course, the need for such reinforcement by blending or multilayer construction was not 
taught by the disclosure of ELSTON, or by Exxon when discussing blown films, but 
instead was learned through extensive experimentation. 
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9. I learned that I could also select a different process than taught by FERGUSON 
to produce heat shrinkable patch films having high levels of the linear homogeneous resin. 
^For instance, I could extrude film using a flat cast process rather than the downward cast 
process of FERGUSON, thereby avoiding the melt strength issues associated with the 
Exxon linear homogeneous resins by way of mechanical support from the casting roller. 
Surprisingly, if extruding using a horizontal slot die, I could successfully produce a film 
comprising 100% Exxon linear homogeneous resin, then collect the roll of thick film for 
solid state orientation using a tenter frame process. However, I reiterate that substitution 
of the LLDPE component of FERGUSON with a linear homogeneous resin, such as 
disclosed by ELSTON or supplied by Exxon, is inoperable in the film and process of 
FERGUSON 

10. The following Table provides a summary of some of my inventive activity 
discussed above. Note that operability was "YES" for the Control (film of FERGUSON, 
i.e.. Exhibit E), as well as when I used the linear homogeneous copolymer at levels of 
about 1 5% and 23V 2 % of the total patch film structure. On the other hand, operability was 
"MARGINAL" at 82% linear homogeneous copolymer, and operability was "NO" with 
the highest loadings of linear homogeneous copolymer in the modification to commercial 
patch film structure using the commercial manufacturing process. 



Exhibit 


Notebook 
Page 


Operability 


Comment 


E 

[Control*] 


239360 


YES 


Control B003 successfully made 
(87%LLDPE in First Layer) 


F 


239361 


YES 


SLP 4008 (0.885 g/cc, 4.0 MI E/H resin) 
replacing EVA Layer (15% of film 
structure) 
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G 


239362 


YES 


SLP 4008 replacing Second Layer; SLP 
301 ID (0.900 g/cc, 1 .0 MI E/H resin) 
replacing EVA component of First Layer 
(23 '/2% of total film structure) 


H 


240416 


NO 


87% Exxon SLP 402G (0.917 g/cc, 1 . 1MI, 
ethylene/hexene resin) in First Layer 


J 


240414 


MARGINAL 


82% Exxon SLP 404H (0.928 g/cc, 0.83MI, 
E/H resin) in First Layer (made with 
difficulty) 


K 


240415 


NO 


First Embodiment: 
97% Exxon SLP 402G in First Layer 

Second Embodiment: 
97% Exxon SLP 404H in First Layer 


L 


239363 


NO 


SLP 9017 (0.920g/cc, 3.0 MI, 
ethylene/hexene resin) replacing LLDPE and 
EVA in First Layer; SLP 4008 replacing 
EVA in Second Layer 



* Film made according to FERGUSON 



11. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Further Declarant sayeth not. 

Blaine C. Childress 
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